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YM-53601, a novel squalene synthase inhibitor, suppresses 
lipogenic biosynthesis and lipid secretion in rodents 
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1 To better unde id tow it decreases plasma cholesterol and triglyceride levels, we evaluated 
the effect of (£)-2-[2-fluoro-2-(quinucIidin-3-y]idene)ethoxy]-9i/"-< rbazole mono hydrochloride 
(YM-53601) on lipo genie biosynthesis in the liver and lipid secretion from the liver in rats and 

2 Single administration of YM-53601 in cholestyramine -treated tats inhibited triglyceride and free 
fatty acid (FFA) biosynthesis at a similar dose range to that at whit i n lil ited cholesterol 
biosynthesis. YM-53601 inhibited both triglyceride and FFA biosynthesis in hamsters treated with 
cholestyramine. 

3 \M 5 3601 b\ ingle oral admin on decrease the enhancec lasma t ^cende le\els in 
lamstei iduced b iject of pn i i s il t iich inhibits lipoprotein lipase iLPI n 

ili lasma vt < t cpn i (VLDL) A le levels. YM-53601 

in lasma triglyceride and chcl 1 levels in stei l i 

WR1339, which also inhibits the degradation of VLDL. Plasma cholesterol was significantly 
decreased as soon as 1 h after single administration of YM-53601 in hamsters fed a normal diet. 

4 This is the first report that a squalene syn laseinhibiti i esses li ogenic biosynthesis in the 
liver and cholesterol and triglyceride secretion from the liver in vivo. We therefore suggest that the 
mechanism by which YM-53601 decreases plasma triglyceride might include these effects. The finding 
that YM-53601 rapidly decreased plasma cholesterol suggests that this compound may be effective in 
decreasing plasma cholesterol levels early in the course of treatment of hypercholesterolemia in 
humans. 
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Introduction 

In addition to plasma LDL cholesterol, hypertnglycendaemia 
is increasingly recognized as an independent risk factor for 
ci . i dis t< till i i). Plasm lolesterol an 

triglyceride level t m ini ined 11 1 I ice between lipid 
biosynthesis m the liver, uptake into the liver, secretion and 
excretion from the liver, absorption from the small intestine 
and catabolism in the blood. Some inhibitors of squalene 

ii i n 1-diphi ie i i 1-diphi la faniesyl 
transferase, EC 2.5.1.21), an enzyme vital to cholesterol 
biosynthesis, decrease not only plasma cholesterol but also 

glyct e level i lima] es iAmin , 1997 

Ugawa et a!., 2000, Hiycshi et a!., 2001), a characteristic they 
share with fibrates, which reduce plasma triglyceride in 
hyperlipidemia by stimulating peroxisome proliferator- acti- 
vated receptor (PPAR) alpha (Monk & Todd, 1987). One of 
the mechanisms by which stimulation of PPAR alpha reduces 
plasma triglyceride is the inhibition of fatty acid and 
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triglyceride biosynthesis in the liver (Kloer, 1987; Kritchevsky 
etal., 1979). 

(E)-2-[2-fluoro-2-(quinuchdin-3-ylidene)ethoxy]-9if-carba- 
zole monohydrochloride (YM 53601 ma? lelong to a novel 
class of lipid-lowering agents that inh >it qualene synthase, 
and thereby lead to reduced cholesterol biosynthesis in 
animals . In preclinical tudi ; in rodents and rhesus monkeys, 
YM-53f 1 gni u nt et ed tl I la cence iti . n i 
cholesterol and had a more potent triglyceride -lowering effect 
than a fibrate (Ugawa et al., 2000), and enhanced the clearance 
of very low-density lipoprotein (VLDL) (Ugawa et al, 2002) . 
M vliil ER-27851 lalen ynthase inhibitor, sup- 

pressed triglyce e ith . i patocytes isolated from 

homozygous Watanabe heritable lie (WHHL) 

rabbits in vitro (Hiyoshi et al., 2001). In the present study, 
we investigated ie effect fYM-53f lonl genie biosynth- 
esis in vivo on free fatty acid (FFA) and triglyceride 
biosynthesis. 

Microsomal triglyceride transfer protein i M I I' which is 
v e on of VLDL in the liver and 
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i lyh ncrcn m il e j ik ti e (G gg K U ette 1994 1 I > 
an import mi tole in t ilatm p] _i l Kcende M'TP 
inhibitors are known well io inlnbit [he secretion of cholesterol 
ill leading In lestero] 

and triglyceride in prec nca] idy C\\ t it/ al 199b 
Shiomi & Ito, 2001). In the present report, we evaluated the 
effect of YM-53601 on the secretion of cholesterol and 
triglyceride from the liver to clarify the mechanism by which 
it reduces plasma cholest. ol and tnglyce a. Moreover, as an 
MTP inhibitor showed a rapid decrease in plasma cholesterol 
in humans (Wilder et al., 2001), we also evaluated plasma 
cholesterol changes after a single administration of 
YM-53601m hamsters fed a normal diet. 



Methods 

Materials 

YM i 1 itl d i (Zhei y Lab 

Yamanouchi Pharm itical G [ r (Tckyi Japan). Cho- 
lestyramine resin and protamine sulfate were obtained 
from Sigma (St Louis, MO, U.S.A.). Triton WR1339 was 
purchased from N I resque ("Kyoto Japan) [ 14 C] acetate 
(55mCimmol ') was obtained from American Radiolabelled 
Chemicals Inc (MO, U.S.A.). Aquasol-2 scintillation fluid was 
purchased from Packard (Groningen, The Netherlands). 

Cholesterol, triglyceride and FFA biosynthesis in rats and 
hamsters 

Male Sprague- Dawley (SD) rats, 4 weeks old, (from SLC, 
Shizuoka, Japan) and 5-week-old male Syrian golden hamsters 
(from Hamri, Ibaraki, Japan) were fed a standard rodent diet 
(CE-2; CLEA Japan Inc., Tokyo, Japan) (Ugawa et al, 2000) 
including 2.5 and 5% cholestyramine resin for 5 days, 
respectively, to increase he icchol ol osynfhesis (Amin 
et al., 1997). YM-53601 was suspended in 0.5% mefhylcellu- 
lose.L i i i a single oral a dm on 

l r M-5 360 1 ii ) ig kt oil 1 h 

later by intraperitoneal injection of [ 14 C] acetate ("40.5 /(Ci per 
animal). The rats and the hamsters were anaesthetized with 
diethyl ether and killed lh after the [ 14 C]- acetate injection. 
Choi ?rol biosynthesis v ed i isb les v 

(Tsujita et al., 1 986) . A volume of 1 ml of plasma and 0.5 g 
portions of rivers were saponified in 15% (wv ') KOH in 
efhanol at 75°C for 2h. Nonsaponified lipids were extracted 
three times with petroleum ether. Cholesterol was separated by 
the digit onin precipitate method as described by Carrella el al. 
(1999 ). Determination of FFA biosynthesis was assayed using 
the technique of Hasumi et al (1985) B iefl , esidue after the 
above petroleum [1 t tion \ idified b) idding 1 N 
HC1 an s im es wi th p etro leum eth er . Tli t 

resultant extract was dried and counted. Triglyceride biosynth- 
esis was assays s • u (Funatsu et al., 
2002a). A measure of 0.2 ml of the plasma and 0.1 g portions of 
the rivers were t 1 in chl brm-m nol(2:l), and 
the solvent evaporated using a centrifugal evaporator 
(ECD92D-2, Sl kuma Seisakusho, Tokyo, Japan). Triglyceride 
was separated on thin layer chromati gt i i in petroleum 
ether : diefhylefher : acetate (80:20:1). Cholesterol, FFA and 
tng] i k ntliE ized from [ 14 C] cetate were counted in 



-» ■ 1 i i Beckman nd it i n The 
e eriment th j ma of msters * s lerfcrmed b; le 
same method as that in the plasma of rats. 

Choi >, i . i • t. tion in I * 

Ml S i I i h i ti weighing 1 1 . j_i lt-1 U'i 

were fed a standard rodent diet, CE-2. YM-53601 was 
suspended in 0.5% methylcellulcse. The banisters were given 
ig] i I di j l on i j \ i 601 i te concent t i 
(Omgl 1 folk 11 1 5mm latei y mtravenou mie., tion of 
Triton WR1 339 ("400mgkg >) into the brachial vein. The 
hamsters were ti thet 1 with d thyl ether and killed 2h 
after treatment with Triton WR1339. The evaluation of 
Th 1 i 1 de secretion ig protamine sulfate 
was performed as previously described (Tsutsumi et al., 1993). 
Briefly, protamine sulfate at the concentration of 25mgkg 1 
was intravenously administered to hamsters via the brachial 
vein. After 5 mm, YM-53061 was administered at the 
concentration of 50mgkg 1 and, 2h later, blood was drawn 
to measure pla m tal cholesterol id f ig] cende Plasma 
total cholesterol and triglyceride were measured enzymatically 
i Cholesterol-C Test Waki id Triglyceride-G Te 

Wako (from Wako Pure Chemical Industries, Ltd, Osaka, 
Japan), respectively. 

Plasma cholesterol lowering effect in hamsters 

Male Syrian golden hamsters (Hamri, Ibaraki, Japan) weigh- 
ing 140- 170g were fed a standard diet, CE-2. YM-53601 was 
suspended in 0.5% methylcellulose and given to hamsters in a 
single oral dose of 50mgkg The control group was 
administered an equal volume of the 0.5% methylcellulose 
vehicle solution. Blood specimens were obtained from the 
femoral vein using a glass capillary at 0, 1 , 2, 4 and 6 h after 
administration. Plasma total cholesterol was measured 
enzymatically as described above. 

Statistical analysis 

Results are presented as the mean+s.e.m. The effect of 
YM-53061 was evaluated by two-way repeated analysis of 
variance (ANOVA) using the Statistical Analysis System 
(SAS) (Figure 5). When a signific ni < h ngi was noted, the 
effect of YM-53601 was analyzed using Student's /-test in 
comparison with control animals for each hour. In other 
experiments, the effect of YM-53601 was analyzed using 
Student's /-test. P<0.05 was considered to be significant. 

Ethical considerations 

All experiments were performed in accordance with the 
regulations of the AnimE 1 Ethi< 1 G mmittee of Yamanouchi 
Pharmaceutical. 

Results 

YM-53601 inhibited in vivo FFA and triglyceride bio- 
synthesis 

To increase cholesterol biosynthesis activity, rats were treated 
with 2.5% cholestyramine in the lie) foi 5 lays. They were 
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t len lven 51115 1 - ■ iminisi ti< a of 1 M [dose 
of 30 and lOOmgkg 1 followed lh later by i.p. injection 
of [ 14 C] acetate. Results showed that YM-53601 inhibited 
cholesterol biosynthesis from acetate 111 a dose- dependent 
manner in the plasma of rats (Figure la). This result was 
similar to that in rats fed a standa i oden s t 1 Ugawa et al., 
2000). At the same time, YM-53601 inhibited both FFA and 
triglyceride biosynthesis in rats treated with cholestyramine 
over the same dose range at which it. inhibited cholesterol 
biosynthesis (Figure lb, c). YM-53601 showed similar effects 
on the biosynthesis of cholesterol, FF'A and triglyceride in the 
livers of rats (Figure 2). 

To examine the effect of YM-53601 on the biosynthesis of 
FFA an 1 riyceride 1 where it iov et is 

effect on both plasma cholesterol and triglyceride, hamsters 
were treated with 5% cholestyramine in the diet for 5 days. 
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Figure 1 In vivo inhibition of de novo cholesterol, FFA and 
I 1 1 from aceta YM 1 1 the plasma 

j 1 ithe 1 [ 14 C]ch terol (at, FFA I and trig] it 1 
nea sure d. See Method 1 let ails, 5 il ana] 

vet it Gontrol was 1 i it using Dunnet n iir pie comparison 
test. *P -:0.05. 0.01 < con to 1 Each value represents the 

mean + s.e.m. of data obtained in four or five animals. 
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Figure 2 In vivo inhibition of de novo cholesterol, FFA and 
triglyceride biosynthesis from acetate by YM-516IJ1 in the liver of 
rats. Synthesized [' 4 q -cholesterol (a), FFA (b) and triglyceride (c) 
were measured. See Methods section for details. Statistical analysis 
versus control was carried out using Dunnett's multiple comparison 
test. *i ) <0.05, ***P<0.001 versus control. Each value represents 
the mean + s.e.m. of data obtained in four or five animals. 



They were then given a single p.o. administration of 
YM-53601 at a dose of 50mgkg 1 followed lh later by 
i.p. injection of [ 14 Q acetate. Similar to the results in rats, 
YM-53601 inhibited the biosynthesis of not only cholesterol 
but also both FFA and triglyceride in the plasma of hamsters 
treated with cholestyramine by 94 and 64%, respectively 
(Table 1). 

YM-53601 inhibited the secretion of cholesterol and 
triglyceride from the liver 

To evaluate the effect of YM-53601 on the secretion of 
cholesterol and triglyceride from the liver, an important 
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Table 1 Effect of YM-53601 on cholesterol, free fatty acid 
and trig] ) 1 liar 

Free fatty acid Triglyceride 
(dpmmt 1 ) 



50 



1244 + 



274±2S + 



Data are represented as mean ± s.e. in, Ui -4 or 5). Synthesized 
[ 14 C] cholesterol, free fatty add and triglyceride were 
measured. See Methods section for details Statistical analysis 
versus control wa i i i out using Stud it s f-test *i'<0.05 
versus control. 
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Protamine - + + 

YM-53601 _ _ + 

Figure 3 Effect of YM-53601 on plasma triglyceride and choles- 
terol in hamsters treated with protamine sulfate f'l isma triglyceride 
! at i i 1 i 1 ol i i isured in han i i ) 

i min e s ul f a i I. YM 1 1 ( 5 0 n i it 

M i iods on for details, Stat cal anal i i 1 out u sins 

Student's r-test ***! 0.001 i each ti itment Each value 

its the mean + s.e.m. of data obtained i six animals. 



pathv ii tl i nl t i i i I ma cholesterol id l lyce 
ide, a hamster model involving treatment with Triton WR1339 
or protamine sulfate was used, in which plasma VLDL 
c est d tion thn tig i the pt irctem i is > Ll'L i ith * i 
inhibited, resulting in an increase in VLDL level. The validity 
of this model for this purpose has been est. >1 hed (T n urn 
et al., 1993; Lefebvre et al., 1997). Figure 3 a shows that 
intravenous protamine sulfate at the concentration of 
25mgkg 1 resulted in a significant 1.7-fold increase in plasma 
triglyceride level in hamsters. Single oral administration of 



i 



Triton WR1339 
YM-53601 



1 r 



l 



Triton WR1339 - + + 

YM-53601 - - + 

Figure 4 Effect of YM-53601 on plasma triglyceride and choles- 
terol in hamsters treated with Triton WR1339. Plasma triglyceride 
(a) and cholesterol (b) were measured in hamsters treated with 
Triton WR1 339 (dOOmgkg- 1 ), YM-53601 (30 nig kg" 1 ) or both. See 
Method ■ le tails. S al anal I it i it 

Student's f-test. **i><0.01, ***i>< 0.001 between each treatment. 
Each value represents the mean + s.e.m. of data obtained in six 



YM-53601 significantly decreased this elevated triglyceride 
level by 62%. On the other hand, protamine sulfate did not 
affect the plasma cholesterol level and YM-53601 showed no 
effect on this variable in hamsters (Figure 3b). In Figure 4a 
and b, hamsters were given a single p.o. treatment with 
YM-53601 at a dose of 30mgkg 1 followed 5min later by 
intravenous injection of Triton WR1 339 at the concentration 
of 400mgkg Plasma triglyceride in hamsters was signifi- 
cantly increased 5. 4- fold by 2-h treatment with Triton 
WR1339 (nontreated with Triton WR1339: 257+17mgdl 
treated with Triton WR1339: 1375+49mgdl '). Prior admin- 
istration of YM-53601 at 30mgkg 1 significantly decreased 
plasma triglyceride by 35% in hams te tre ted with Triton 
\\V 1 (Figure 4 M i while, plasm liolesterol • 
significantly increased 1.7-fold on intravenous injection of 
Triton WR1339 at 400mgkg 1 (nontreated with Triton 
WR1339: 195 + 5mgdl treated with Triton WR1339: 
334±8mgdl '). Prior administration of YM-53601 at 
30mgkg 1 signifk ml ere ed [ I m cholesterol by 17% 
in hamsters treated with Triton WR1339 (Figure 4b). 
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1 c s d abi iM 601 showed an en die lest 

ol biosynthesis m the liver and secretion from the liver on 
single administration. To confirm the plasma cholesterol- 
lowering efficacy of YM- 53601 on single administration, 
plasma cholesterol levels were evaluated after single oral 
administration. Figure 5 shows that single oral administration 
at a dose of 50mgkg 1 significantly decreased plasma 
cholesterol by 26% compared to the control group as early 
as lh after administration. Tins cholesterol-lowering effect 
gradually but significantly increased until 6h after single 
administration by 22. 41 and 49'% at 2, 4 and 6h, respectively, 
compared to the control group. ('Figure 5). 



Discussion 

This stud} dm d ti Luate the mechanism b) which the 
squalene synthase inhibitor YM -53 601 de-creases plasma 
cholesterol and triglyceride. YM -53601 may belong to a novel 
dass of lipid- lowering agents which inhibit squalene synthase 
activity, hading to reduced cholesterol biosynthesis m animals 
Preclinical studies in rats, guinea pigs, hamsters and rhesus 

ion emon d that YM-53601 l i t i 

plasma concentrations of nonHDL cholesterol. These previous 
results also demonstrated that YM-53601 has a potent 
triglyceri de-lowering effect (Ugawa et al., 2000). It is well 
known that plasma cholesterol and triglyceride levels are 
maintained by a balance between lipid biosynthesis in the liver, 
uptake into the liver, secretion and excretion from 
the liver, absorption from the small intestine and catabolism 
in the blood. In the present study, we focused on the effect of 
YM-53601 on FFA and triglyceride biosynthesis, and on 
cholesterol and triglyceride secretion in rodents. 

\ ion x M i 1 ved ml \ 

on lipid biosynthesis in the liver and plasma of rats, and that 
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n„iiri 5 'Til J 1 i II i i sing 

i hi ' j Li YM-53601 i hamst Plasma n I 
was evaluated m ian Method section for details. There 

was a significant difference {P < 0. DO 1 "'! between control and YM- 

1 i i i i 1 Vt i 1 ID 

anal i > < ltn I at each rime loint wa 'iul mt as if 
Student's f-test. *P< 0.05 ***P< 0.001 - , ontrol Each value 
represent them inH e.m f data i tained in x mimals 
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i fleets wei mil i th i t nd degree. In 
previous report, a decrease m sterol synthesis and acceleration 
of fatty add synthesis was observed in the serum of rats treated 
with a 3 -hydroxy -3-methylglutaryl coenzyme A (HMG-CoA) 
reductase inhibitor (Endo et al., 1977), which reduces VLDL 

t . I ^ t i * I ' k 

further, these effects were similar to those seen using liver 
samples (Endo et al., 1977). We therefore conclude that 
i M 01 mini 1 h el siosynthe i it- 1 

i hi wn ER-27856 i h le synt t 
suppresses triglyceride biosynthesis in hepatecytes isolated 
from homozygous WHHL rabbits in vitro ("FLycshi et al., 
2001). In the present study, YM-53601 inhibited biosynthesis 
of FFA and triglyceride in vivo in tiie same concentration 

i t i olesterol bio synt h 

Fibrates, which stimulate PPAR alpha, reduce plasma 
triglyceride in hyperlipidemia. They are well known to 
suppress biosynthesis of FFA and triglyceride, leading to a 

ibsequent dt e m plasm i Level ("Kri 1 

et al., 19"9 hit 1987 Furthei mt correlation 

letween 1 i 1 c t id plasma trigl 

de concen on h n own (Funatsu 2002 

these findings suggest that the decre m pi glyct 
by YM-53601 may result from inlii tn i of FFA and 
triglyceride bio thesis. Inh ion i iglyce de biosynthesis 
l demon vo differen its, YM i a 

ER-27856, which have different core structures. This indicates 
that mliibitioii of FFA and triglyceride might be an effect 
common to squalene synthase inhibitors. In fact, another novel 
squalene synthase inhibitor, RPR 107393, decreased plasma 
triglyceride in rats and marmosets (Amin et al., 1997). The 
mechanism by which FFA and triglyceride biosynthesis is 
inhibited, however, is not predsely known. 

Most plasma triglyceride occurs as VLDL and chylomicron 
particles in drculating blood. The former derives from the liver 
and the latter from lymph vessels through the intestine. Triton 
WR1 33 9 acts on VLDL particles such that the degradation of 
particles is inhibited, leading to an increase in plasma 
triglyceride and cholesterol levels ("Millar et al., 2002). In 
contrast, protamine sulfate acts on LPL directly to inhibit its 
activity, which in turn enhances plasma triglyceride levels but 
has no effect on plasma cholesterol level (Tsutsumi et al, 1993; 
Kaye & Gallon, 1975). Both the Triton WR1339 and 
protamine sulfate treatment models are known to be suitable 
for evaluating the effects of drugs on VLDL secretion from the 
liver. YM-53601 effectively inhibited triglyceride secretion of 
VLDL from the liver in both. One mechanism by which 
ihM-53601 1 i Lyceride m therefore derive 

from inhibition of VLDL secretion from the liver. YM-53601 
also decreased plasma cholesterol in hamsters treated with 
Triton WR1339. As VLDL includes not only triglyceride but 
also cholesterol, the decrease m VLDL particle degradation by- 
Triton WR1339 induced an increase in cholesterol. Inhibition 
of cholesterol secretion from the liver by YM-53601 may have 
resulted from the inhibition of triglyceride biosynthesis 
followed by a decrease in triglyce it ecretion Thus, the 
dea ease in the t i tmi f lyceride in the liver as a result of 
inhibition of t Lycerid o ynthesis ma; have reduced the 
quantity of VLDL particles secreted from the liver. Another 
t i ili i i i 1 1 i i [ 1 J i e id chelest i tit en t in 
VLDL particles may be reduced as a result of inhibition of 
their biosynthesis by YM-53601. 
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The effect of YM-53601 on VLDL secretion seems to be 
partial as shown in Figure 3, because Triton WR1339 
completely inhibits the metabolism of VLDL particles. 
However, YM 53601 tnp] i i ihibited the increase in 
plasma triglyceride in protamin il t s- ited hamsters, 
indicating an increase in the protamine sulfate -ins en si five 
clearance of VLDL. These results are in apparent conflict with 
our previous findings, in which YM-53601 enhanced the 
VLDL clearance rate, an effet w ch was lost on pretreatment 
with protamine sulfate ("Ugawa el nL, 2002). We are now 
examining the cause of this discrepancy. 

The inhibition of cholestt .1 , , etion in VLDL particles 
from the liver may reduce plasma cholesterol levels in 
hypercholesterolemia. MTP plays a critical role in the 
assembly and secretion of VLDLs in the liver and chylomi- 
crons in the intestine (Gregg & Wetterau, 1994). An MTP 
inhibitor showed a decreasing effect on plasma triglyceride and 
cholesterol in humans (Farnier et al., 2001). Moreover, 
another MTP inhibit i reduced level I only a single oral 
do age m hum i i\\ lc >1) In the present study, 

\M 53601 mil iycei i lolesterol eaetion and 

let e v- pi sm cholt rol in tm de] ndent m mt ftei 
single administration in hamsters fed a normal diet. In 

Id l, YM-53601 d« I i Lyc i 

same conditions ("Ugawa et a!., 2002). Moreover, atorvastatin, 
HMG-CoA reductase inhibitor, shows a lowering effect on not 
only cholesterol but also triglyceride in the plasma of humans 
(Nawrocki et al., 1995; Bakker-Arkema et al., 1996; Jones 
et al, 1998; Stein et al, 1998). In rats, atorvastatin reduces 
VLDL secretion from the liver (Funatsu et al., 2002a). As 
shown in the present paper, YM-53601 also inhibits secretion 
from the liver. Taken together, these results suggest that 
YM-53601 may also reduce both plasma cholesterol and 
triglyceride in humans. 

As reduced lipid secretion by YM-53601 might arise from 
the results of cholesterol and triglyceride biosynthesis, we do 
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not expect that hepatk t t T * i < b eued This is 
different from the case of MTP inhibitors, which solely inhibit 
lipid secretion f m the live d the efore do not act on lipid 
biosynthesis. BMS 2(U<> - icreased hepati triglyceride by 
307% in rats, but atorvastatin which also inhibits cholesterol 
and triglyceride biosynthesis, as well as VLDL secretion, did 
not (Funatsu et al., 2002b). Moreover, in in vivo experiments 
with YM-53601, we have not observed plasma alanine 
aminotransferase (ALT) and aspartate aminotransferase 
(AST) increases in animals including monkeys at the dose 
i \ 1 t i a lipid- lowering ("data not 

i 1 1 i il nggest that YM ( J i v a 

lip 1 ig effect iii l u i i ill 
function. 

In conclusion, YM-53601, which may belong to a novel class 
of lipid-lowenng agents which inhibit squalene synthase 
activity, inhibited FFA and trigly - 1 bi synthesis in rats 
and hamsters. YM-53601 also inhibited the secretion of 
triglyceride and cholesterol in VLDL from the liver. We 
the t j;est that the m lism which YM-53601 
decrt , i nglycende in iimal i includ >oth the 
inhibition of FFA anc triglyceride i \ lesis, and the 
inhibition of VLDL secretion from the liver. These results 
appeared after single oral administration of YM-53601. 
Probably as a result of these effects, plasma cholesterol 
was decreased by single oral administration of YM-53601 
in hamsters. We therefore conclude that YM-53601 holds 
promise as a lipid-lowering agent for the treatment of 
hypercholesterolemia and hypertriglyceridemia in humans. 
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